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(54) INK JET RECORDING SHEET 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Inkjet recording 
sheet wherein ozone resistance for a sufficiently long period 
is improved while keeping a favorable ink-absorbing property, 
and also, a paper surface coloring is suppressed. 
SOLUTION: This ink jet; recording sheet has a coloring 
material-receiving layer on a supporting body, and the 
coloring material-receiving layer contains at least one kind of 
substituted resorcinols. As the substituted resorcinol, a 
compound represented by general formula (1) can be counted. 
In general formula (1), R1 to R4 each represent a hydrogen 
atom, an aliphatic group, an aromatic group, a heterocyclic 
group, a halogen atom, an amino group, a cyano group, an 
alkoxy group, arc alkoxy carbonyl group, an aryl oxy group, an 
aryl oxy carbonyl group, an acyl group, an acyl oxy group, an 
alkyi sulfonyl group, an aryl sulfonyl group, an acyl amino 
sulfonyl group, an alkoxy carbonyl oxy group and so forth. In 
this case, at least one of R1 to R4 is not the hydrogen atom. 
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1 2 547 2#. 1560-287485-^. 1560-2 
8748 6-^. 156 0-2 8 7 4 8 7-^. 1560-28 
7488-^. 1561-160287-^. (56 1-185 
483^. 1561-21 1079^. 1562-1466 
78-^. 1562-1 46680-^. 1562 - 1 4667 
9-^. (562-282885-^. (562-262047 
(563-05 1 1 74-^. (563-89877-^. 
156 3-88380-^. [566-88381 (56 3 
- 1 1 3 5 3 6-^.. 

[0075] (563-16335 1^. 1563-203 
37 2-^. 156 3-2 24 98 9-^. (563-25 1 2 
82-^. (563-267594-^. (563-18248 
4-^^ !t$Pa¥l -2 3 9 2 8 2^. 4#^^2-2 62 6 
5 4^. [52-71262#. (53-121 4 4 9-^. 
154-2 9 1 6 85-^. 154-2 9 1 684-^. 155- 
61 166-^. P15-1 19449-^. (55-1886 
87-^. (55-188686^. (55-1 10490 
^. P)5 -1 108437-^. 155-170361-^. 
1$'5>BS4 8-43295-^. (548-33212-^. * 

mm^mA 8 1 4 2 e 2-^. (5S4 93027 5-^^cd 
^f8X«BSfflStcf ets<D t (7>d^ w 6n ^ o 

[0 0 7 6 ] c{3r«>. 1$^CTiB-fl$^ (2) r^m^tx^ 
[0 07 7] 

[{bi 0] 



-«5£ (2) 

[0 07 8 ]-fiaS:(2) Y«CRC>'N<!:Jt«:5- 
7K^1ST-. flSW^^S. rU)\^m. T;Ur2 + Sx 

[0 07 9 ] xxm^ti^. n^mmm. ^# 

IKS. Tv'Ji^S. T;ur3=^s^/7;i/^K^;i/S. 



(14) 



2003-341221 



25 



[ooso] xtLx^t. mmmm. 

j?^u<. «'C^>j^K^^i-6(Dr;u^;uS*5j:0Jff 
[00 8 nR\ R\ R\ R'-c^sn^rji/^^^i/S* 
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*<!:L/r«. miiBR\ R\ R\ R'vmsn^T)l^)^^ 

[0082 } t(Tcc. *^Hj(D>f >^e;>* 5, hiaiit^- 
h&c^w^n^. BuiB~M^ (2) Tin$n^t>^- 

[0 0 8 3] 

[{bin 




H3Cr//-0CO(CH2)aC02--(^CH3 



[008 4] 



[{b 1 2 ] 
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112 003-341221 
28 



V 

C4H9 <x>2\^_yoH^ 



(pHgCOa-A^ 

CHCO2— 
CHzCOz-A^ 




CHCOr-A^ , 

ihCOg-A^ 

CHgCpg-A^ 





[008 5] 



[^bi 3] 



(16) l^ia 2003-341221 




[0086] 

nbi4] 



(17) i^ia 2003-341221 




(18) mmZOO 3-3 4 1 22 1 




[0 08 9] Utll] 



(19) i^fga 2003-341221 




o o 




[0 09 0] 
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NHCOCHCHg 



(20) 



1$ga2 0 0 3-3 4 1 22 1 
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1 



NHCOCH2CI 



^NHS02CH2CI 



0 p 




NHC0NH2 



0COC2H4OC2H5 



[0 09 1 ] cne>— ®^ (2) ■c^^n-st>d^-- K 
mLxh^iK $6tc. -M^ (2) r^$n^t>^ 

[0 09 2 ] — (2) 'C*5n'E>t>y>-Kr5> 

s: (2) r^7r;^ti^^>^-\'r^>mit^^\^m<Dm 

[0 09 3] -jjftS; (2) -c^snstv^jr-KTs^ 
(2) r/i^$n^t>^-- FT 5>,¥.{b^iB9m(D?^»n 40 

0tb<. 0. 0 5-3 &/in'7!^icfcO»^bl>o 

[0094] ommm) v hib 

^fflt/- hW:*5(,>T«. gg|U:/JUix>' 
[009 5] ±ia7k?gttll}Hii LTti. t?llx«. 

^;UT;Un-;l.,^||}fli V t:'^;l/r>'Ur3-;l. (PV 
A) . r-fe hr-fe^JUS!14^'; tr-^l/TJUn-;!/, 



'fe;bn-x (MC) . x^^U-feJl/D-;^ (EC) . b K 
n^t^x^;i/-fejun-x (HEC) . 

(CMC) . t Ka^v:7'af;u-fe;l/U-x 
(HPC) . b Kn=^S^x^jl/y ^;U-fe;l.p-x, bF 

^U>^^1f-/ K (PEO) . :t<';:7'Pb-U>:^-^^1?--Y 
F (PPO) . ^';x^U>e^«;=a'-;U (PEG) . Ji< 
y b'::.JUx-7^jl/ (PVE) ^) . i7)W^^>()Vm^^ 
T-2»lSifl§ (3i<yT^ U;Ur 5 K (PAAM) . ^lOJb:::. 
;Ub-ay F> (PVP) , ^Ur y>H/Kb F-^i^F 

[0 0 9 6 ] W±CDi^-C^. i^CClo; b':r.jl.rJUr3^;U 

ett^^4-5 2 7 86-^. #^^5-6 74 32 
#^¥7-29 4 7 9-^. i(ff^ll2 5 3 7 8 2 7 
m<^^7 - 5 7 5 5 3-^. 4#i*^2 5 0 2 9 9 8 
^P^mS 0 5 3 2 3 1-^. #g§BS6 3- 1 7 6 1 7 
3#. m^m2 6 0 4 3 6 - 2 7 6 7 8 

7#. 1$§a¥9 -2 0 7 4 2 5^. If 1 1-589 
4 1-^. !|$M2 00 0- 1 35 8 58-^. 1tPg2 0 0 1 



(21) 
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-2 05 9 24-^, #132 0 0 1 - 28 7 444-^. ^ 
PgBSe 2-278080#. - 3 9 3 7 3-^. 

^PfmZ 750433#. !|#Pa 2000-158801 
2001-213045-^. 2001-3 
2 8 34 5-^. !^ga¥8-324 1 0 5#> ^M^l I 
- 3 4 8 4 1 7-^CD^««:ga483nfc'bCDi&:<!:*s* 

m^mm<Dmt «. i^^w- 1 i - 1 e 5 4 e i 
9ii<omsm^o 01 1-0014 tcti^mt-^rjit'h 

[0097] :*:f£g8{CtSS*«§tt«H§CD$*ai 

&u^^m<o±m^i-^ws.i'Citibx. 9~4owfi 
CO 09 8] (.m.i&^):^mMo:>'i>fi':-^vhimm 

fe^^*^^)lti:*5l:t^@ff5^^WS*55 OKa%Jili:. <fc 20 
0»SL< B6 OSfi%*e;i-CC»€.<i:. MCCftSf^c^ 

[0 0 9 9 3 ±SBWtS{»«i^<t 0-C«{?!l^«. ?L{k« 30 

[0100] ±immm.^^t Lxit. m?nt. * 

'mil-, :pa^ ^)liy<)iJ. =Lmit^i'>, MM^-^V'y 
iy^!E[T©SSfflt^rfc. X«2;X!K[T-?:JfSfi£L'/c 



2003-341221 

40 

2 y mttT*W$ L < . 2 0 0 n mttT^i J: OSf S L 
Mk:. ^i^-;XSSA52 0nm«T©i^y*Si:e 
^. ^i^—'XnWfi 3 0 n mtiT©3 n it)Vi^ V *> . 

2 0 n mWT©T;V 5 :^asei^, 3!!.13:¥ 

[0 1 0 1 ] a^-e©ssiSffi«cj:f3S 
Tcm^bL. cn?r^m-cK^b-r5:^a (.r-i^m) kj: 

t> J i BlSmtl^tc J: o r ?f 6 n/£:tS;1<i' 'J :*;SS!KT-5r 
[0102] ±iB^tB-S'> 'J ^*'> ;^;iaffi© 

'J J(7©JS^(CB. ^sa^asSKlfcW 5 -JUS©Sg 
a*i 5 ~ 8 ffl/ n m ' -C^ < . i"; *alt)&^=-*5SK:^|^ 

S[ei^-«ffi«CteW^>5x'7^-JUS©SS*S2~3(i 

-h) <b>i:0. •^©ifem. ^ffi(^*JiSl»«ig«:fe5*>© 

[0103] ±femtBffi-> tb^MfaAi!t${c:^§ 
'f>^©KiRtt. «}?!f©?a)^*iig< , a 

«, 0HP^SB^t4*i!i:>^i?n.sffl3i©^!*^c6-r, 7 

[0104] ifB^tB^v- ti<D^^-mt^'&.t Lz-r 
«3 OnniJitTAi*fSL< . 2 0 n mJi^TJJiMKjlfS 0 
<. 1 0 n mWT*i#CCS?* L/ < . 3~10nni*5««> 

ttTSAi3 0 n mt(T©ti^«:^RS^©:^#C^«®4?fJ 

[0105] ^/c. t"j*ss[f5^«. B«rai©ffi©^ta^^ 

iflffflL/rfcJ:!,^. li[{1ij©aiKTi±gB»ffljSt/y*i 

fflT S^^. ^taetTtt3©MtSffi5^ 'J *©^Wfi 
«. 3 OMa%Jii±5!)5S?* L/< . 5 0Mfi%W±*5S(c 
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[0106] *^WK:<^s«s^Sia^t i/-c«. 5 

■7^ h (A l.O, • nH,0) *s»SL/l». T;U5:^zK 

^J^ifffl?L*S« 1 -3 0 n mASJf * K . 2 ~ 1 5 n m 
*5J:>)»*L.t,>. */c. ^<Dm7imS\iO. 3~2. 0 
ml/g*i»*b<> 0. 5~1. Sml/gAUO*? 
SL/l». CC-C> ±ie*ffl?L#a&0'ifffl?Lga©ffi'J5£«. 

rsj-A-y--7'3 6 9 J ) «:j:»3aiJ^r-»-5o r 

iL/t:«3 0nmUiT*«»*L/< . 2 0 n mfclTAiMtc 20 
[0108] ±M<D^i&^i'(>'^i^:>^ V HB»ffl'>- 

ht,cmi^^m-^\,t. m^kt. #gfl¥i o - s i o e 4 

1^10-1 19423-^, 15110-157277 
|5|10-217601#. I5I11-348409 
!|fP^2 0 0 1-138621 |5]2 000-43 
401-^. |3I2 000-211235#. 15)2000- 
309 1 57#. 151200 1-96897-^. |§)200 
1 - 1 3 8 6 2 7-f^. !f$gi¥l 1 -9 1 24 2-^, |5l8 
-208 7^. 1518-2090-^. 1518-209 30 
|518-2093#> 1^8- 1 74 99 2-^> PI 1 1 - 1 
92777-^. #H 2001-30131 4-^3?CD4>$g 

[0109] :$:i%Bj«:*5l,^-C. fet^SSH^^i L.-C*8 

L<. -^(Otpvi). gi{te[7 0~i oo%©^>; tf-;i/ 
r;i'=3-JHSllJfliA5<t'5»*L/< . KfbSS o~9 9. 

[0 110] iriBsj^y i:^->>i'T;i'3-;i'i^1IJSi«, -?•© 

«). *fift)K^©-'X«Si^=-^riN9gifl#{4<t L/fc=;X7C 
«iSl«S«r«MLa C©H;X7CiHgg«ji©Jf5fiS 
k:J;-,-c. ?E|fS^*«iSi<+^>'d:^g©*.5^?LMtS^© 



#^2 0 0 3-3 4 122 1 
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teiHtctetir, ±M©J;'5tcL/rf#^,n/c^?La©fel!t 

-^>i'a5*®i%^ix«ct>«ntt©mf«c K »y h^jgjssr 

[0111] S/c, jJ<'Jl^-;l'T^U:3-;l/3Se«§B. m 
fB*©f6©*^tt«fli=&flffflUrfeJ:t,». Rf6©7K«f4 

^. !i<'Jt^^;l'TJU=i-jn^«fl|©# 

[0 112] <es«i^^<!:7J<^gtt^)li<!:©^WJ:b>^at4^^ 
(x) tyHm^imm (y) i©M«#Wl:h CPBib (x 

/y) 3 «, fe«SlfJi©ei«jSS(>'®?Safc^>;*c^/j: 

[0113] :^mM<D■^>^7i^:>i v HBIifflV- hCC*j 
t^r. ilB^S^Wtb CPBtb (x/ 

y) D iO-Ctt. g[PBJ;b*«7«J*3a^-SCitceH-r 
•5. )!i?^S©®T-^f!;j®B#©i>i>-f!in?:P;5lI:U. Sofg 
p B tb*i /J^ $ jl r -5 c <t fc ^ -5 r . issas AiftiBiic ,fc ^ 

14*5{ST-r6©*|5SJl:-rSta*>6. l. 5 : l-l 
0 : \i)mt.\^K\ 

[0 114] -<>d7S?x"y h:?"";>^r-©J«JM3S*)ijli 
■C. feMSgjlB+^:^j:lg5tS*Wb-Ct,>^> C i*s-i;>® 

©sin-?:'iijAsn^?:iiS±-r«.±-r*>. feM§S@K:{j+ 

^«:#ffl[-r5<!:. misBSatb (x/y) iLTttS : 1 
tlTA^JrOWSK , — ^^-Oi't^* df- 
-C. ai^^'>*'tR*5tt?rSifig-r*III^A>6W. 2 : lt( 

[0 1 1 5 1 ;X*i^=^3!iS2 0 nmlJlT® 

^tB^i-' y timk^i- 1 7K?S1t <i«fl§ i . Sfitb ( x / 

y) 2 : i~5 : I -cymmspic%±f<.^^vtcm^m 

SiT.. ■e-©¥i^iffl?LS*S3 OnmWT. SBg^*S5 0~ 
8 0%. *fflmbS:S*iO. 5ml/g«±. J:b«®S36J 

10 0m 2 /g.ja±©. mmiOi^Kmrni^Micmm 

[0116] (SStSfiiJ) 2|s:^Bj©-^>f HB«ffl 
[0117] ±ie©7kSt4tllfl§. #tCd<U tJiJl.TJl'^ 
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(23) 



:tJlVmmi&. InBOa. ScBO,. YBO,. La 
BO,, MfiT, (BO,) Co, (BO,) a. =L\ 

Mg,B,Ow COaBaO,) . ^ 

m^^t. L i BO,. Ca (BOJ ^. NaBO,. K 

BO,) . mmmi& (m«. Na,B.o, • i oh 

,0) . smmm. (mt^. kb,o, • 4h,o. ca, 

B.0,» • 7H,0. CsB,0,) m^m^'f^Cti)^X^ 

•c. TO\ mm. mmmmt l < . ^(^mmf)mt u ^o 

[0118] ±SS*^tt8iBIOS5liSffJ<bbr. ^^•^^{b 
lit. j^^l/ATJVf^b ^V:t=^1f-)ls i/)l^-)VT 

1. 3. b-hVrZy>. 2, A-ViPUa-G -S- 

h V ri» • h A«^(^rS14>'>ny>{b^ia ; V> 
t':::.;i/X;u^>^. 1. 3 - t'r.;^x;^^h^>'^- 2 - :7' 20 

N. N' -x5=-u>t::x (fcr::i;u::<;u.t:^ 
;bT-fe^5K). 1. 3. 5- h »;r^ifn-/;w--^+ 
1ft Kn-S- hOr'^>m<om\i^':=-Mt^\ 

-^^a--;Hb^: (m«. ^^n- 

;i/y^^>, T;v+;Wb^^a-;u^-7^ >) ; X!j<+ 

[0 119] 1. 6-•^+-t^^5=•^>^;?-f y5xr*- h 
^cD-Yv ^>r:r^- h.^^b-^® ; ^mmmmmms o i 

7 2 80-^. mmZ 9 8 3 6 1 1 -^dCtmo^Tty V >>> 30 

is^b^ : ^m^f^mmsms i o o ? o 

:^;;b;J<^v/-Y 5 h^^t-^^ ; -fea -;U h U ^ V t^i^ 
;l/x-r-;b^(Dx.-J<+e>X{b^^J5 : 1. 6--^^1fy5=- 
U>-N. N' -t^Xx^u>^^^(Dx5='U>^^ 5 

^^py>^b;^;^I^<+^>r;^7^h K.Wb^^ ; 2. 3-i^ 
t KP+i^t^:^-=^^if >^(D^:^^+lf>*{b^?a : %m^ 
5f£Krii/5. ^clA?8«^, :^7•;B^«^, i^Ki^ 

[0120] ±t^mm(Di^^^t. Ti-^omit^m^mt^c 
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( 1 ) BijiBH 1 (om^m^m^rhtmn. ( 2 ) mris 

pH8«±(DJaStt7§M («T. IS2<D^^^g<!:C^ 

tCctotf^Dti^. mm<o^m\t. imm^fn^niy 

X. 1-5 OaS%)5>W*lx< . 5~4 OHS%*5<t»3 
[0 12 1] (!SSS»J) *l%B^«:*5t,>r«. ?BfiKil»(D 
iitci«g^?Pj*i^W$n^<z)7&^W^i>i^. ±iBi«^S»jiL. 

fe« i L r :&-r > ^ i omxnm'^m u fe«^ 
[0122] ^mmws.i'tymmm^^t^m^m 

[0 12 3] ±iEiJ^:t>\mSkm^OXict. tJ^t> 

•c^-So ±iE^^V'7-mPkmtbx\it. mim-^msm 

m-r^mmw mm^^y^-) comim^t^^. m^m 
^^v-iffeo^./v- (tar, r^fjisi^y^^j t 
i>^o ) t<D^m^i^xicmm^i^tuxmhti^i><D 

[0 1 24] iiB^Mtt mm^y-^-) tLxu. m 

A^n^H" h y x^;U-p - b:':::i;l/^>t^;l/T>^ 
A^n^-^ h 'Jx^;l/-in- t'^;l/--^>i^;WT 

N. N-e^x^>b-N-^^;l/-N- p-f ::-Jb^>>^ 
Jl/TV^^'i^Ad^n-^-f F. N. N-t^y ^^-JU-N- n 
-r^'D t';u-N - p - b':^;i/^>v?;ur>^^»i' A^a 
^>fF. N. N-i^^^;l/-N-n-:f tJ'5^;U-N- p 
-K'::-;l/-^>i?;ur>^::^r:7A^D^-f F. N. N-v? 
y N -^>s^;w-N - p - fcr^;i/-^>>^;i/T>^ 
::i»:;A:J7D^>f F, N. N - t^x ^;U- N - ^>S^Jb - 
N- p - tx;l/-c>^;l.T>-tX'i7A^a^^ F. N. 



C24) 
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^Jl/ - N - :? 3: ^jl/ - N - p - b'::^;v-^>t;^;l/T 
[0 125] h v^^^i'- p - tr^;u^>>^jur>^^ 

>$;^;l/r>^^'t?AX;l/?^^- h ';>>'^Jl/-p-tf 

~ t':::.;U^>ex;Wr >^^^AT-fex- N. N. N 
- h Ux^;l/-N- 2 - (4-b'::^;l/:7:cj:.;l/) 
r>'t^'^ Ai^P^-Y N, N. N-h';x^;l/-N 
-2- ( 3 - t'^JU:? j:.^;l/r>^^'i7A^P 
^-TK. N. N-t;^x^Jl/-N-y^;l/-N-2 - (4 

N, N--:^x^;l'-N->^^;l'-N-2- (4-b*^;l/ 
:7:cJ:iJl/) X^;l/T>'t^'i^Ar-fe'f*- h I 

[0126] N. N-2;^y^;i/r 5>'x^;b a?) r 

^yu-h. N. N- t>x^;Ur 5 ^x^^H/ T 20 

r^iju^h^ N. N-i^x5^;UT^ y:7*p fJU 

^) r^VJir^\^. N. N->^x^;UT S yx^;l/ 

tVl/ (^:$?) r^O)\^r^ F. N. N-i^x^;l/r ^ 
7'Pb*;l/ (^^) r^O)i^T^ ¥(D^^)\^Ptiv-[ F. 
x^^l/d^p-^^f F. y f';i/:/P'7-f F. x^;l/yp'7-f 
F. ^5^JUT-Y:ty^ F^L< ^3:x^;l.r'Y:e*y'Y FCC 
J:'E>4<a^bJfa. X«^ne>OTx:^->^gi^L/cy^;l'5f> 30 

[0 1 2 7 ] Ai^S^Cc^J, mi^. '^yj^^)Vi>7V)l 

r>-tx»^A^p^-f F. h •;-^^;i/-2 ~ (^^^ »j 

P^;l/:t^i^) x^;l/T>'=ex':;A^U^>r.F, hUx 
^;i/-2- (y »JP^;U:t+i/) x^;ut>^x':7 
A^p^>fF. h »;-^^;u-2 - (r d7';p>f;U:i-^ 
ix) x^^l/TV-tx-^/A^P^-^ F. M;x^;U-2- 

(r iJ^y p-Y^u^f^^^i^) x^;i/T>'=ex'^ A^p^^ 

F. y P'Y.;i':t+>') :7*pb* 4o 

;l/T>'^:X'i?A^?P^>l^ F. h y x^;l/-3 - 

y P>f;l/;?r-=^e^) r''Pb';UT>'tx»i7A:J'P^>f F. h 

y^^;i/-2- y p-<;ur ^ ^) x^;i/r>^ 

x«i7A^P^-<F. Fyx^;b-2- (y^^yp-Y;i/ 
r 5 x^;UT>^x»> A^p'^w' F. h yy ^^l'- 
2- (r ^ y p-<;vr ^ x^;ur>'^:x»5A^P'7 

-TF. h yx^;U-2- (r^yp-ril'T S^') x^;l/ 

T>-=ex«5A^p^>f F. h yy^ju-3 - (^^^ y 
a^jvr^y) ypb';i/T>^x^A^P5^ F. hy 
x^jl/-3- (^^^ y P-r^UT 5 :7*Pb-;l/r>^ 50 
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x»^A^P^-<F. h yp^5^JU-3- (T^yPW^JUT 
^ y) ^'Pb'JUTV^x-^A^P^-Y F. F yx^;U- 
3- (7PVO^)l7^^) :^PbVl/r>^x«i;A4?P 
F : 

[0 1 2 8 ] N. N--:^^^;l/-N-x^;U-2 - 

x5=-Jl/T>^x»^A^P^>f F. 
N. N-t^x^Jlz-N-^^'Jl/- 2 - (^^^yp-Y;U 
x^jUrV'^rX'^A^P^-f F. N. N-ex^ 
^;l/-N-x^;l/-3 - (Ti' y P>r ^ >') >'*Pb' 
;l/T>^x'^A^p^-< F. h yp^^;u- 2 ~ 

y P-f;U:t + 5^) X^;l/T>^^'^Ar^PV-f F. hy 

^A:/pv-r F. h y y 2 - (^^^ y P-Y;l/:t 
^^V') x^;^r>•^:x»i?AX;l/:^:^- F. F 

3- (T^ y p-f^ur 5 >') >^Pbvur>^x«5AT-fe 

•=tyv-iL/r. N— b'x;t/-Y ^ b'x;U 

[01291 r yji/r5>. t^r y ;i/r 5 >i^iE- 
iurtir yjbT$ TyjUT5>t^^^&. ry;bT 

r5>esKS. i^Ty;u^^;WT^>*5j:o'ccDS (ig 
ffi<bbt:«, mm&. itsffi. «fESS>^d:t') . 
e;^r y;bx^;UT$>4dcl:o*cco^ (W^tLx^x W 

;i/r>-=ex«t7AS (igffi(0*tTx:t><bLr«^p^-Y 

T-fehT^ F. N-b'x;l.^^jUAT5 F^^j: i'cD^fi^ffl 

[0 1 30] mrfaiffjg^'=e-/v--iti. mus-®3^ 

xxf-;U: ^) r ^ y^H^t^^P-^+^VJb^cD 
^) yjl/Ki^^P7>'i'+;i/xxf-;u : ij>i^)T^ 
y;UK:7xx;i/^<D (^^) y ;l/®[r y -;l/x::^^ 
: t>) r ^ y;u®^>i^;i'^©T^;m^;ux;^T- 

a)^#K^trx;l.5B : g^g^b'x;!., ^p b':^>Kb'x;b, 
;b^(Dr yjUx;^f';l/S : ^{tb'xy-rV, :^{tb'x;lx 

^cD>'^py>sw*s^* ; (-^ ^) y px h y^'i'^ 
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CO 1 3 n ±gB (^^) r->U;Ue!TJU=^;Ux^f'Jl/ 

[0132] M^c. fria^ y v«-j^s<j<h . i> 

a^;l/:^-^>/x^;b-/3~ t Fn=^^>'X^;l/>?^^;l/r 20 

feSg^r;U+;L'S€:xX7^;l'gP5>CcWr^ T 
r + JUS ^ ^ X ^ g ^ »; V 4> ^ L c> ^ 
[0133] gtrisjj< v--j«^^j<!: or . 

#13084 8-2 83 2 5-^. 1^54-74430-^. [5] 
54- 1 2 47 26-^. |h)5 5 - 2 2 7 6 6-^. I5l5 5 
-142339-^. 1^60-23850-^, fS]60-2 
385 1#. 13)60-23852 -^^ 1^60-2385 40 
3#. 15160-57 836-^. 1516 0-6 0643-^. 
|5]60-1 18834-^. |HI60-122940-^. |5j 
60-122941-^. 15160-122942^. |5l6 
0-23 5 1 3 4-^. nmW-l - 1 6 1 2 3 6-^<DS^ 
$B. *S!tfi¥2 4 8 4 4 3 0. [5] 2 5 4 8 5 6 4 m 
3148061-^. 1^13309690-^. [514 1151 
24-^. 1^4 1 24 3 86-^. [^14 1 9 3 8 0 0-^. m 
4273853-^. [5)4282305-^. [5144502 
2 4^. !f#P3¥l -161236-^. [5)10-8106 
4^, [5) 1 0 - 1 1 9 4 2 3-^. [^10-157277 50 
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[^10-217601^. [5)1 1-348409 
^. 1^13 2001-138621-^. [5)2000-43 
401-^. 152000-21 1235-^. |5]2000- 
309157^. [d]2001-96897-^. [51200 
1 - 1 3 8 6 2 7-^. ^mW-l 1 -9 1 24 2-^. [5)8 
-2087#. 1^8-20 90-^. [518-2 09 1-^. 
[5)8-2093-^. [n)8-174992-^. [5)1 1-1 
92 7 7 7^. #§82 0 0 1 -3 0 1 3 1 4-^. 
5-35162 #. 15)5-35163-^. [5)5-351 

6 4-^. [5)5-8 8 8 4 6-^. ^m^7 - I 1 8 3 3 3 

#132 00 0-3 44 9 9 0-^. #1^^1126 48 8 
47-^. [1126616 7 7-^^©Sii$RtCiSiScr)feO^ 

7!)S#tC«F$UCi. 

[01341 2|s:^Hatc:te^:f ^WtSi®^Sf»J<fc LXlt. #tc 
.^B$^^c?:)|%±coil,^.;!>^e. SS^J^^SjJ^^ 10 0 0 

[0135] *^i8tc*jc^r . * y T y ^ >x»-e 
3i<yTy;UT5>iS^<?:(Dm <K<bt^r»*K. «ftK. 

T 5^ y ;i/K3&: ^(omwm. ^ c n 6 <offl^-&# 

r y^UT^ >cD— a5:S^(Di^^i&tcL/c4>cr)) . jj< y 
T y ;i/r ^ xom^'f-Kit^tfCj: ^mmw. jj< y r y ;1/t 

vcDfti$«?!ii ur^i (y^) r ^ yj^Bl^xxT-juffl, 
x^u>S. {^^) T^VJi^r^ FS. T^y nx h 

[ 0 1 3 6 ] ^ y r y 5 j:o'-e(7)^^ft(D:g:i* 

^<hL/rtJ. #^Bg6 2-3 1 7 2 2-^. #^^2- 1 
4 3 64^. #^BS6 3-43 4 0 2^. [5)6 3-4 3 
4 0 3-^. [5)63-4572 1-^. [5)6 3-2988 1 
^. 1-26362-^. |5]2-56365-^. |5) 

2-5 7 0 84-^. [a]4-4 1 6 8 6-^. [5)6-278 
0-^. |^)6-45649-^. 15)6- 1 559 2-^. [6)4 
-6 8 6 2 2-^. m^ms 1 9 9 22 7^. [5)3 0 0 8 
3 6 9-^. #M^1 0-3 30 427-^. [sj 1 1 - 2 1 
321-^. #gg2000-281728#. [5)2 001 
- 1 06 7 3 6-^. #P3BS6 2 -2 5 6 8 0 1-^. #P3 
¥7-173286-^. |5]7-213897'^. [5)9- 
235318#. [^9-302026-^. [5)11-21 
321^. WO 99/2190 1-^. WO 99X193 

7 2^. #ig¥5- 1 40 2 1 3-^. #S^1 1-5 0 

6 4 8 s^mo:>&{2:mcim(oit^t^$>^ii^ti^a 
[0137] :^^m^vf^^mkmtur{tmmmmM^ 
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-(yhOOl^. tPjUrJj^-^A, ^'J^-rV, >f > 
>'^'y'^A, 5>:>>. -feU-i^A. S 
l^vU'^A. :x-Pb"«i?A. :^ K 

'i?A. y^:7::.»i;A, :$7>^^X-r>. t^XvX7t^ie>iMt^$ 

[0138] :g:i*MtC«^!l^t3:. Sm^)Viy^A. mit 10 

EHTkfal^. K®r;u^:^'^A. tju^^^^*:? A^ 3 

iSS14jJ<';7Kit<i:rju^^»;?A, #WE^T;i'$^'i? 20 
A, ^:t^Mr)i^^^^A^ Tr^vmtrjv^::-^^.. m 

mitm-^. i^im-&k. &mr.^. mmm-^. m 

h. Smi^)\^::t^)l. eSKS^;l/r3-;l/, i^Ki^;Unj:L»5 
A. ^\:x2^umtt»Va::^^A^ i^K^CiA, S£®^^ 

PA, UM^i^^^i^OM.. ^{tv^^.ey'^AA7kfa^^. 
^x>g^vy4^i^'i7A:n.7j<ftlia, 0^:>>l^Xf•>|$:^ 
hV-i^A. d?x>M:^ h y ^?A^>^X7^>. 12d7> 

^;^'';'^A. $gS?y;Vv:::.'^A, igMXhn>^»^A. 

A, mm-^>i^^A^ ffiM^>^>. mit^>^>. 
mm^^^i^^^A^ mmv"^v^A^ ^^^x-af'^; 

[0139] *i%Hj(c*5c^T. mm&mit ux^t. r 
A^mit^^. 7x:mmmmmmi i i smt^v-xo)^ 
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/m'-S g/m'^W*L/<. 0. lg/m'-3g/ 

[0 14 0] (-eCDfteCD^^) *^HgCD^>^S^ h 

[0141] *SH^K:*Jt^r. aW§S^Jl«K«r^WL/ 

(^^^&m&^(omn^m^\^±'r^<oxttfitLi,>o mm 
pu<Dmmt. s**^^^^•;^y•K^FBffi^ (J . tapp 

it^m^^mmcofmmPHmm'^y h r^j^MPcj * 
mmLxmmm^n^cti)Sx^^. 
[0142] M:Wmrmo:>mt ur«. ^'g^. mm. ^ 

m. '^v^)m. 0 ^Jim^m^ (zn. m. c 

i^K. 7^ji\:^y-jim. r^'jjim. ^ ^ )\^m. ^ 
^m. 4-t KP^>'$m#K. r^y^mmSL. -TV 
^U>>?x;l/5^>K. b KP^ix--c>-te'>x;l/:f>>^. 
hJUx>x;l/:7 ^ ^>H2>x;U>' ^ >Mv x;!/:^ 

ix>, x;U5tiif y TXr3;ub>K. xyy;L'b' 
h^x:?*^^;!.®. ffiK, igffi. ffig^. y >i$. 

^yy>K. ^pv^ii^^^^cfen-So cti6 

't;A. t7^}^A^ ti)\^ly^A^ -^Zy^A^ mS. m. 
r^U^x't^A. $^;l.:3X»^A. ^>^>. >f h y 

m) . Xit7^>m (mtfr>^xr. hyx^;i/T 
[0143] mt^'toimfS.^^t. 1 a^ar^ 2a« 

xmn}LXi>J:< . vw'i^P;^7*-fe;i/*CCF*9^"r^ci 
iiB-eoffiOfiS^cD^JjnSi ur^3:. 0. 0 1 1 0 s 
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[0 144] tfc. mmL^i'(o^w^\i^^mr^m^ 
r^^m iim^smr^^m. m4fiir>*^':? 

[0145] :$:|^H^tC:tel^T. feWSSUffl^^^gtJ^ 10 

Vx^U>y^;l/:7 jixji/x— f . :t=^>'x5^u 20 

m . jJ<';:^"+^x^u>y;Ut'^>fliJ»5®x;^x;l.S 
(t^dAtf. ;J<V:t+>'X^u>y;l/t'^>^y-^':;U'- 
:t+t^x^u>v;i'e^>^y:tu- 

:t+>'Xf-U>v;l.trtS/> h , ;i<';;^=^ 

s^x5=-u>y;uf h-;Uflg«^Kx;^7^;i/S (fi«lx.«. 

^U^h^')^ 5j<»;:t=^S^x^U>yiJ-fei;>BiJ»Kx 

m) . ^•;^+^>x^u>fliJ!Smx;^f-;l.5S (;i<i;x^ 
u>^y =i-;i/^y^«t7U- ^yx^u>^y=i- 
)i^y:t\y-hm . ^';:t=^$^x^u>r>'i'=^jur 5 

T-fe^U>^y rJ-jUS 2. 4. 7. 9 

-xh'7^^;l'-5-7^S/>-4, 7-S^:t-;l/. SO^ 

>T;i/+;i/x-7^;i.3a?!?^S?$ui^ igyx:r>3^l^®r£ 
[0146] ±isPStt^ffir£M»J<f: urt^ . r 5 yit 

t^. *g*$i+^3. 8 4 3. 3 6 8-^0^fflS. It^^BgS 50 
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9-49 5 3 5-^^fR, [H 6 3 - 2 3 6 5 4 6^<2^, 
#Pa¥5 -3 0 3 2 0 5^^fg. 158-26 2 7 42-^ 
|5j 1 0 - 2 8 2 6 1 9-^^fR^k:iS4£3tirt^-5 

tt^ffifSttffJi Lr«. «Fga^5 - 3 0 3 2 0 5-^45r$R 
tx5^>?>|$^) 

«iar^SEfflLr«>cfc<. 2«t(±?:flffllUTfcJ:C^. 
[0147] mflET x:t>3R^ffirSf±?PJi L/T«. fllJJt 

mis (m^3:xrr y >g^y-:S?^. :fU'Y>K:t?y) . 
r^l/^^JWtKx;^^ y;^ffi^:^ h y 
A. y;HKEKh y x^y-;l/T5 >) . x;l';f>>^ 

h y A) , T>'l/+;l^i^:7xxjl/x— T^jue^^x 

[0148] Buiay vmmnmx&'&mt i^xkt. mmy 
^mt. y-te'-->a>. ^ynv y42-t^3»:c 

^--r^zi^nsib^JBjT^^^^tf 6nSo ^x.^^!. ^^•-y 

^v^iOKS, ^^"-y;^3^DrJ^^^;^x^^>:t=^^1f-f K 

AS. >'N*-y;l/:tar;i/^^;uS^^^y ^s-y 
; 1/ n r J U + ; U y > K X X r ; 1/ ^ Cf 6 n S o 
[0149] llJiEey U r3>3SW®r£14^J<!: WtS 
Sr^&u/c>'yn>:t-r;u;!?iS?^L<. i^p=\-if>« 

rr^y^tt. ^yx-7^;l.^tt, x^j^^^t^^tt, 
i^<^->;u^tt. :^7;ut'y-;u^tt. T;L'=^^;U^tt. Ty 

So 

[0150] ^m^Rxwmxmm(o^mmt & 

**S^Jifl3^^}KK:*f 0 . 0 0 1 ~ 2 . 0 $ 
0. OI-l. ^fc. mi 

[0151] *^H>g^c4^c^T. &^^^micttj-)m± 

f^.mmmiiit'SKvm}^.^^ i 5 o -au^commt^ 
X. A<^m^x^tm^^(oit^x$>^. cuh^t. 

xmt^xi>mi^xhJ:<. i&^^xi^m^^xh^i.\ 
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[0145] :*:^B^(cfcl^T. fe«S:S:Jlffl^^?S{i^ 10 

e^x^U>>'x;l/7 j:x;l/X— 7^;l/^) , it^^'X^U 20 
^) . ^U:t+i^X^U>V;H:^t$f>fl||5®XX7";U51 

(W^tf, 3^<V3^+t/x^^>v;^t^^^>•=e>'^•i?u- 

:t4^e^x^u>y;l/t'^>^y:tU- 
:J- + ^>X^U>V;Hi'^> h h^) . ^U^^-^ 
5>x^U>y;l.fc'h-;H!i«»®xX7";VS (mt*. r 

U-fe'J^SiJS^xxf';!/® iJ/U-teP-ji/^y 30 

sfU^h^), ;J<i;;j-+S/X^U>^ij-fe';>BII»Kx 
:^f)im (-tyxrT U>S^Ji<U:^-+>'x^b>>/ij-fe 
v>, '=ey:tu>f >K5J^'J:^-+>^x5^u>t5/u-fe 
^) . ^•;:t^S^x^u>S§Mi5x;:^r*;USI (;i<';x^ 
u>^V=i-;L'-ty^'::7U- :i<Ux5^u>^i;n- 
)V^>^:t\y-hm . ?l<y :t+t^x5"u>r;u=^;i/r $ 
T-fe^U>^';=i->'l'S (FSA^^. 2. 4. 7. 9 
-f- h^^^^lz-S -f^S^>-4. T-s;':^-;!/, JSlZ/ 

#arffifflLrfcJ:<. 2mai±immLxhJ: 
[0146] ±iaMt4#®r£14SiJ<t Lxkt. r^^m 

^x'^A^:>^>M. T>^x'^A5ft^xXx;U--<^-Y 
*l|!|#ilFll3. 8 4 3. 3 6 8-^B«fflS. ^^MBSS 50 
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9-49 5 3 5-^^J^#a. llI6 3 -2 3 6 54 6-^4i#a. 
!^gB^5-3 0 32 0.5-^^$B. 1^8 -2 6 27 42-^ 

^$a. [ni 1 0 - 2 8 2 6 1 9-^i>?a^tciBtg$n'rt='^ 
h<D^ttfm(^c^mx^^. mm^^mm^mtbxftt. 

ttWMSttSPJi LXltt. «fH^5 - 3 0 3 2 0 5-^^« 
>. ^;i^^s>e?. fc:^^i^>i$^) :0^6^«f*asn 

«l«-c^flabr*>J:<. 2afe(±^ttfflLTfc<fct^o 
[0147] mffBT^:t>^SBDffi14M<t L/T^. BgIS 
m^iitZT'T V>my-^. . 

h U'^A) . TJU^Jl/t?7*x;l/X-7^jU>^x 

[0148] mtEy ^mmnm^m^it m»:7 

^--r^^$n^{t^iB9;&^*>tf en-So m^\t. ^^-y 
;l/^>KS. >'N--:7;l/3forJ^+il/x^U>:t+-»f'Y K 

;U :t CI T >»U + ;l/ y > K X ;^ 7^;l/ * 6 n o 
[0149] mrlBS^ y :3>3^^MrSi4^ii L.r«. 

rr^^^ft. Jtjy x-7";u^tt. .x;i<+^>^tt, 

[0150] :^^mx^mimM(D^mmt ux^t. & 
WSSUffl^^jffitcst uro. 001-2. o%ffi0jt 

t< . 0. 0 1 --1 . O%^^J::K}0tL(.\ tfc. fet^ 
[0151] :42^?BtC:te0^r. m.t^^^mkttf-)m± 
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Cti>^^^o jm^mtO, 7-1. 2g/m' (J 

IS p - 8 1 1 8 ) ^^-flas^-cfe^o Mtc. mmmm, 

tLXltt. J IS P-8 1 4 3tCjl5ESn'2>^#T2 

[0163] mimmttCktmm-^^xm^m^Lxh^ 

s p-8 1 1 sxfim^tifcmymmmffCji^mm^ 
[0164] mmmi6^z^mm^^m'r^7i<v:i.^u lo 

^tLXtm&(O^Vs.9-ly> (LDPE) 
a/tfcfitMW&(Oyi<V :c.^U> (HOPE) X$>^ 

ffiCDLLDPE'^'^yT^'Pb-U^^t-SPfiefla-rS 
Cti)^X^^o 

u>m\t. wMmBmmxm<^crj:tDtixi^^^'? 

2 0Ka%7J^5*f^L/<. 4-1 3»S%3t)^J:0*?^ L 
Jl<b4> 1 0-5 OMm*^*75iit?^^« $6^^KVx5^U 

m^moM^tbX\t. 0, 0 1-5 Mni7&^»*L0^ 

[0 166] 4<vs,^\y>imm^t. ^nmtLxmi.^ 
msm^mfSLOfci><Di>^mxit^^ 

[0167] ^i^mat^<yp:=t- hM^^^i^Cth 

x^. c(o^<-ji:^rj'-hm(^mm^mrj:^^tLxit. 
^zi'-vm^^c^m^inh&^mnti.xkt. m 

5^t5?>, m\tm^. m\tm^. mm^m. ^^i^^^v^ 
[0 16 8] ^^'•>^n-^Jitcffll^6n^7Ktt-'^v>^ 
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f-^^^y^. r^'yjUxv;l/tP3>l|<D*«^UEttB«^^ 
[0 16 9] ('r>^t^:r: hiBll^ffli^-- hCDf^Si) * 

tsmiom^m {mk. m^m (a) j <hm^c<h^> 
^h) ^m^L. ( 1 ) mimKom^m^m^'r^t 
mn. ( 2 ) mtm i cd^aj-®^^^ ti^m 

mzom^m imk. mwm (b) j tm^^cthh 

^) *«^L/cf^. g?[ll20^:niifi^«^L/c^^B5& 

^mit-^-^thfim (We t - o n-We iWd ^C^^ 

i \tm<Dm 3 cd^^^j^s^^^^^j: < ^ *>-o^c^^ 

ff65^»J«. mrie^l<D^flJ?R*^l^«m2(D^jK 

[0170] ±ia<7)iii&c-r^i. mmt^m^^^m<o 

^<DxHitL\.\ mmmo-mtiMdm^m (a) tc^ 
w?iiT*>j:<. ^(Dm^\t. mim. (a) <h^?5-fK 
(B) <Dmkmtmi:^h(oxhmU':^x^^xi^^\.K 
[0171] **q8cc*5c^r. ^^j:< <b*>eaeT- mpL 

(A) ) m^\t. \^xr<oj^'ytiCvxmmrhcti)^ 

»DLT («?!lx.«. 7K*CDt^ U ;^ia3B^tJ 1 0-2 0Mfi 
%) . iSEiilgl^aSnp-Y K^Jl/ (0a^«. xA -f-^ 
^•^^ ^ (tt) S?cD UT 5 ) ^ffli^r. {^Dx. 

«10000rpm (Sf ^ U<« 5000-20000 

r pm) <ommm^<o^^xm^\it2 o^m (w$u< 
mt^) . ^';b'x;br;u33-ji. (pva) y^^m 

>^^»:5:fe«SS)lffi^^*ffitC^$-t±^ii^^«^{b 
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[0172] ttc. ±iE^mm'>0:>ytf^Wl.mti)^f^rji 

mtthCtV. ^i^sM^SS 0~3 0 0 nm©7k^tfc 
tiff's Ci*i-C^^>. IS7K:»-ti?g?r»5fc«>w:ffltiS 
i»f5t«<!:0-C». lSaiIIE5J«(g|. ^<«Bi«?S^tJ!tS 

[ 0 1 7 3 ] s/c. &xmicis»i,mmt b-c*. 

[0 17 4] S/c. lMi^miiiL'X{tiJt=f->'&<0-!r^ 

i>. ±ia:^t5(S'J©»&^(c>Ftf 0. i%~ 

3 0%f}mtL'<. 1%-1 O^^Ti^MtcWSL-C^. 
[0175] ^&4vtS€:@ffi^^^©^^». 

5. 40 
[0176] feWSSHffl^JK rn^rn (A) ) ©^ 

THiisjB^xiJ^TSu/d^K:. tm^mvcmwm. (b) 
«#3ii^>*5. K^^p^g (B) «. mw^<om^mifi'^ 

©^flj;i*iti^iaaiia[^jfxrpa {cifiiss?fij*^AT5 c 

[0 1 7 7 ] CC-C, miiB r^^f@;!)!!M^|£iSiia?r^ 
l5ittl^A>6»^F^©jlli?rJgU. C©ia{ctel,»-C«. m 50 
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tm^^xw/p-r i> rti^jgiiiej ©^^r^j^-r. c© 

X^SS (M7 0 7-7 1 2. ^tf. BSfOS 

5^1 0^2 5 0) fciaissnrt^s. 
[0178] ±f2©ji0v m-<om^m<i>mo^. 

3!)5. C©iejBR«— flSKS 0~1 8 0*C-rO. 5~10^5> 

ra(»*b<», 0. 5~5^ra)tfton5. c©i£«i 
[0179] ±izm-<omamifiwmmmA^m-ii 
K>mmtiyism. <3>w^m (b) ig^^pii^ijfjijs 

[0180] BiIIB:^ffi®tCfcC»-C. (B) 

■ri>m<ny;mtLxit, m^ii. tt-T-^yu-^-ii 

-'^•-3-^f-^©4ya]©^^5:^=&flJffl■r■^>c<^:*l 
x^i>. xi7x h ';i-t;3>3^-f 

«CJ|5^ S n-C t > <S0-^?EH {C n - if L H 

[0181] iSSSSSSiJSiE (^ffiffi (B) ) (Di^mS. 

». Ha{c4o~i 8 ox;-co. 5~3 o^rajjossis 

n, i£jStej:o'ii{k*s*jc^t*5n-s. 'pxh. 4 0~i 

5 0 -C-C 1 ~2 O^HMSl-rS C ttfitfft. 
[ 0 1 8 2 ] ifSjKSSSiJSm (B) ) 

e«§^js^7?j?g (A) ) ^m^ntm 

B#tC#^-rSti^. feWSS^M^lJiS (^flJfg (A) ) 

isj:ammmi^m m^m (b) ) &.&ipt^mmm 
(m^m (A) ) *s3tj^(*is«4-r*j:^tcb-c3£ 
nt^±K.mmmfB (mmmm u, -€-©fi^i£i!g@{ks« 

[0183] ±fBigiB#^?5 (sei^^s) ». m«. X 

i';^ h;u-i?3 >i^-/ =3-$-, >7o-3-if 

fli©f^, }^fiS3n/c^?&)aBie*s$n-s*i. c©ti^© 

— l93CC^75T^?r4 0~ 1 5 O'CrO. 5-10 
^rsmm-ri,ctl^J:ir)'i7tj:t>ti, SfSKW. 4 0~ 

10 0-c-co. 5'^5^mmm-ri>cticj:*)nfj:i:>ti 

[0184] ±fai5lB#^^& (fig^flJ) X 
|H]B$KD±tB$niz:a©^^5?giJ, xi;;^ hJl.->>3> 

i!'^'3-ir-©ti:iiiPK4ia-c. Ep-^. 3S:fti*±«:ig;sgir 
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mt. feWssa^fljfflE (m^m (a) > :tecfccxj«s^s»j 
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